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/H WUDYDLO SUpVHQWpGDQV FHSDSLHU DSRXUREMHFWLI O¶DQDO\VHGHV UpVHDX[ LQWHUGpSHQGDQWV HQYXHGHPRGpOLVHU OD YXOQpUDELOLWp HW OH ULVTXH/HV
FRQFHSWV GH 6\VWqPH HW GH FRPSRVDQW FULWLTXH VRQW GpILQLV 8QH DSSURFKH GH PRGpOLVDWLRQ GHV UpVHDX[ HVW SUpVHQWpH &HWWH PRGpOLVDWLRQ
FRPSDWLEOHDYHF OD WKpRULHGHVJUDSKHV HVWEDVpHVXU O¶DQDO\VHGHV LQWHUGpSHQGDQFHVHWGHV LQIOXHQFHVGXPLOLHXH[WpULHXU8QHGpPDUFKHSRXU
TXDQWLILHU OD YXOQpUDELOLWp HW OH ULVTXH HVW pJDOHPHQW SUpVHQWpH &HOOHFL VH GpFOLQH HQ SOXVLHXUV pWDSHV LQWpJUDQW XQH DQDO\VH TXDOLWDWLYH HW




FRPSRQHQW DUH GHILQHG $Q DSSURDFK IRU QHWZRUN PRGHOOLQJ LV DOVR SUHVHQWHG 7KLV PRGHOOLQJ VXSSRUWLQJ JUDSK WKHRU\ LV EDVHG RQ
LQWHUGHSHQGHQFHVDQGH[WHUQDOLQIOXHQFHVDQDO\VLV$QDSSURDFKIRUYXOQHUDELOLW\DQGULVNPRGHOOLQJLVDOVRSUHVHQWHG ,WFRPHVLQVHYHUDOVWHSV
LQFOXGLQJ TXDOLWDWLYH DQG TXDQWLWDWLYH DQDO\VLV 7KH SURSRVHGPHWKRGRORJ\ LQFOXGHV LGHQWLILFDWLRQ RI WKH V\VWHPV WR EH DQDO\VHG FRQWH[W DQG
IHDUHGHYHQWVDVVHVVPHQW
,QWURGXFWLRQ










FLUFRQVFULSWLRQ GX FRQWH[WH eWDSH FUXFLDOH SRXU SRVHU OHV OLPLWHV GHV V\VWqPHV j DQDO\VHU $SUqV O¶DQDO\VH
IRQFWLRQQHOOH SHUPHWWDQW GH FHUQHU OHV VSpFLILFLWpV GH IRQFWLRQQHPHQW GXHV DX[ LQWHUGpSHQGDQFHV XQH PpWKRGH GH
PRGpOLVDWLRQGHFHOOHVFL LQWpJUDEOHj OD WKpRULHGHVJUDSKHVHVWSURSRVpH3DU ODVXLWHHVWGpFULW ODPDQLqUHGH WHQLU









&HUWDLQV DXWHXUV GpILQLVVHQW OHV V\VWqPHV SDU UDSSRUW j OHXUV FRQVWLWXWLRQV '¶DXWUHV OHV GpILQLVVHQW DX UHJDUG GHV
VHUYLFHVTX¶LOVIRXUQLVVHQW'XSRLQWGHYXHGHVSUHPLHUVDXWHXUVRQSHXWGpILQLUXQV\VWqPHFRPPHXQQRPEUHILQL
G¶pOpPHQWVHQUHODWLRQIRUPDQWXQWRXW:LKHOPVVRQHW-RKDQVRQRXFRPPHXQHQVHPEOHG¶pOpPHQWVLQWHUDFWLIV
UHOLpV HQWUH HX[ 'X VHFRQG SRLQW GH YXH %HQRvW HW /XYLDQR  GpILQLVVHQW XQ V\VWqPH FRPPH XQ HQVHPEOH
FRKpUHQWG¶pOpPHQWVRXGHSURFHVVXVOLpVSDUGHVREMHFWLIVGHVUHVSRQVDELOLWpVRXGHVPLVVLRQVFRPPXQHVIL[pHV1RXV
GpILQLVVRQVXQV\VWqPHFRPPHXQHQVHPEOHG¶HQWLWpVLQWHUFRQQHFWpHVIDFLOLWDQWODFLUFXODQWGHIOX[DILQGHUHPSOLUGHV





/HV 6& VRQW FRPSRVpV G¶XQ HQVHPEOH G¶pOpPHQWV TXL IRQFWLRQQHPHQW FRPPH GHV HQWLWpV LQGLYLGXHOOHV DSSHOpHV
FRPSRVDQWV2QSHXWFLWHUjWLWUHG¶H[HPSOHXQHFHQWUDOHQXFOpDLUHSRXUODSURGXFWLRQGHO¶pOHFWULFLWpRXHQFRUHXQH
FDQDOLVDWLRQGH*D]/HV 6&RQW pWp GpILQLW HQ WHQDQW FRPSWH GHV ULVTXHV HQFRXUXV SDU OHV HQMHX['HPrPH QRXV
GpILQLVVRQVXQFRPSRVDQWFULWLTXHSDU UDSSRUWj ODYXOQpUDELOLWpGX6& OXLPrPH/DYXOQpUDELOLWpHVW© O¶LQFDSDFLWp
G¶XQ HQMHX j UpVLVWHU j O¶RFFXUUHQFH G¶XQ DOpD HW j UHWURXYHU HIILFDFHPHQW VRQ IRQFWLRQQHPHQW QRPLQDO GXUDQW XQH













DFWHXUV VRQW LPSOLTXpV GDQV OHXUV PLVHV HQ °XYUH H[SORLWDQWV FRPPXQHV GpSDUWHPHQWV« '¶DXWUH SDUW XQ





'DQV OD OLWWpUDWXUH O¶pYqQHPHQW UHGRXWp HVW SDUIRLV DSSHOp ,QFLGHQW RX$OpD (]HOO )DUU HW:LHVH  %HUGLFD
/¶DSSHOODWLRQ$OpD HVW SUpIpUpH FDU GH VRQ VHQV FRPPXQ XQ DOpD HVW ©XQH FODVVHJpQpULTXH UHJURXSDQWXQ
HQVHPEOHSRWHQWLHOGHFDXVHRXHQFRUHFRPPHXQJpQpUDWHXUGHFDXVHVª&&36HWHWDO'HQRWUHSRLQWGH
YXHXQDOpDHVWXQSKpQRPqQHQDWXUHORXDQWKURSLTXHSRXUOHTXHORQQHSHXWSUpYRLUO¶RFFXUUHQFHHW O¶LQWHQVLWpjOD
IRLV HW VXVFHSWLEOH G¶DIIHFWHU XQ HQMHX ,O SHXW rWUH QDWXUHO FOLPDWLTXH WHFKQLTXH KXPDLQ XQ DFWHGH VDERWDJH GH
WHUURULVPHRXGHJXHUUH3HWLW5REHUWHW5RXVHOOH/¶XQHGHVHVSULQFLSDOHVFDUDFWpULVWLTXHVHVWOHIDLWTX¶LODXQH
LQIOXHQFHQpJDWLYHVXUOHIRQFWLRQQHPHQWGXUpVHDX(]HOO)DUUHW:LHVH
'DQV OD QDWXUH LO H[LVWH VHSW W\SHV G¶DOpD LQWHUGpSHQGDQWV VXVFHSWLEOHV G¶DIIHFWHU OHV UpVHDX[ 6pLVPH ,QRQGDWLRQ
9ROFDQ 7VXQDPL ,QFHQGLH &\FORQH 7HPSrWH HW 0RXYHPHQW GH WHUUDLQ 'DQV OD SOXSDUW GHV FDV LO Q¶HVW SDV
QpFHVVDLUH G¶DQDO\VHU OHV 6& SRXU O¶HQVHPEOH GH FHV DOpDV /D PDWULFH G¶LQWHUGpSHQGDQFH pODERUpH SDU OHV H[SHUWV
TXDQWLILH OD SUREDELOLWp FRQGLWLRQQHOOH TXH O¶DOpDߠ VH SURGXLVH VDFKDQW TXH O¶DOpDߤ V¶HVW SURGXLW /D SUREDELOLWp
FRQGLWLRQQHOOH HW O¶DPSOLWXGH GH O¶DOpD VRQW REWHQXHV SDU DJUpJDWLRQ GH FULWqUHV SUREDELOLWp G¶DSSDULWLRQ LQWHQVLWp
GXUpH G¶DFWLRQ YLWHVVH G¶H[pFXWLRQ QRPEUH HW GpWHFWDELOLWp GHV VLJQHV SUpFXUVHXUV pWHQGX WHPSV ODWWHQW HQWUH OHV
VLJQHVHWO¶pYpQHPHQWpYpQHPHQWVDWWpQXDWHXUV O¶HQYLURQQHPHQW/HVWHFKQLTXHVFRPPHFHOOHGH0RUNRYSHXYHQW
rWUHXWLOLVpHVSRXUO¶pYDOXDWLRQGHODSUREDELOLWpGHO¶DOpDܲሺܣሻ ൌ ܲ൫ת ܧఏఓ൯   ^`
/HVܧఏఓFRUUHVSRQGHQW DX[ pWDWV UHGRXWpV /DSURFKDLQH pWDSH FRQVLVWH j LGHQWLILHU OHV V\VWqPHV VXVFHSWLEOHVG¶rWUH




GLIILFXOWpj ODTXHOOH VRQWFRQIURQWpV OHVDQDO\VWHVHVW OHFKRL[GHV V\VWqPHVSHUWLQHQWV'¶XQHPDQLqUHH[KDXVWLYH LO
H[LVWHFLQTFODVVHVGH6&7UDQVSRUW$XWRURXWLHU$pULHQ0DULWLPH)HUUpeQHUJLHeOHFWULFLWp*D]+\GURFDUEXUH
6DQLWDLUH (DX XVpH HDX SRWDEOH +RVSLWDOLHU 'pFKHWV 1%& $OLPHQWDLUH ,QIRUPDWLRQ ,QIRUPDWLTXH
7pOpFRPPXQLFDWLRQ*36$XGLRYLVXHO3RVWDO%DQTXHHWILQDQFH
&RQFUqWHPHQW LO HVW SHX HQYLVDJHDEOHGHPHQHU XQH DQDO\VHSRXU WRXV FHV V\VWqPHV3RXUGHV UDLVRQV EXGJpWDLUHV
WHPSRUHOOHV  PDLV DXVVL HQ FH TXL FRQFHUQH O¶REWHQWLRQ GHV GRQQpHV 8QH DOWHUQDWLYH FRQVLVWH GRQF j VH ILHU j OD
UqJOHPHQWDWLRQHQYLJXHXU(Q)UDQFHOD'LUHFWLRQ3URWHFWLRQHW6pFXULWpGHO¶eWDWGpILQLWOHVDFWLYLWpVG¶LPSRUWDQFHV
YLWDOHVGDQVO¶LQVWUXFWLRQ16*'136(336GXVHSWHPEUH/HFRQVHLOLQWHUQDWLRQDOGHJRXYHUQDQFHGX
ULVTXH ,5*& TXDQW j OXL UHFRPPDQGH DX[ QDWLRQV FLQT UpVHDX[ VWUDWpJLTXHV pOHFWULFLWp JD] HDX WUDQVSRUW IHUUp






/¶DQDO\VH IRQFWLRQQHOOH HVW XQH PpWKRGH LQWXLWLYH SHUPHWWDQW GH UHFKHUFKHU IRUPXOHU RUGRQQHU FDUDFWpULVHU
KLpUDUFKLVHUHWYDORULVHU OHV IRQFWLRQVGHVHUYLFHHW WHFKQLTXHVGHV6&+ROPJUHQ$YDQW ODPRGpOLVDWLRQHOOH







/¶DQDO\VH IRQFWLRQQHOOH IDFLOLWH j FH WLWUH OD UHSUpVHQWDWLRQ HW ODPRGpOLVDWLRQGX V\VWqPHSUpVHQWpHVGDQV OD VHFWLRQ
VXLYDQWH
 0RGpOLVDWLRQGX6\VWqPH
/D PRGpOLVDWLRQ HVW XQH UHSUpVHQWDWLRQ GX V\VWqPH UpHOOH HQ YXH GH O¶DQDO\VHU &HWWH UHSUpVHQWDWLRQ SHXW rWUH
PDWKpPDWLTXHRXJUDSKLTXH(OOHSHUPHWG¶pYDOXHUO¶LPSDFWGHVpYqQHPHQWVUHGRXWpV/DPRGpOLVDWLRQSDUODWKpRULH







LQIRUPDWLRQ XQ VHUYLFH GH O¶pQHUJLH GH ODPDWLqUH HWF ,OV FLUFXOHQW G¶XQ VRPPHW SURGXFWHXU YHUV XQ
VRPPHWFRQVRPPDWHXU
· ,O\DLWGLIIpUHQWVW\SHVGHVRPPHWV/HW\SHGpSHQGGHODIRQFWLRQUpDOLVpHGDQVOHUpVHDX&HWWHIRQFWLRQ
SHXW rWUH 3URGXLUH 5HOD\HU 8WLOLVHU 3HWLW 5REHUW HW 5RXVHOOH  -|QVVRQ HW -RKDQVVRQ 
DX[TXHOVQRXVDMRXWRQV7UDLWHUHW7UDQVSRUWHUTXDQGLOV¶DJLWG¶XQHDUrWH
(QFRQVLGpUDQWFHTXLDpWpGLWGDQVFHSDUDJUDSKHRQSHXWPRGpOLVHUWRXW6&SDUXQHQVHPEOHGHTXDWUHVRPPHWVHW




&HWWHPRGpOLVDWLRQUHVWHUDSDUWLHOOH WDQWTX¶RQQ¶\ LQWqJUHSDV OHV LQWHUGpSHQGDQFHV1RXVSURSRVRQVFLGHVVRXVXQH
DSSURFKHSRXUPRGpOLVHUFHOOHVFL
 0RGpOLVDWLRQGHV,QWHUGpSHQGDQFHV
/HV 6& VRQW QRQ VHXOHPHQW GpSHQGDQWV OHV XQV GHV DXWUHV PDLV OH VRQW DXVVL DYHF OHXUV HQYLURQQHPHQWV 8QH
LQWHUGpSHQGDQFH HVW XQ OLHQ HQWUHGHX[ FRPSRVDQWV&H OLHQSHXW rWUH IRQFWLRQQHORX UHSUpVHQWHU XQHFRQWUDLQWH /D





5LQDOGL 3HHUHQERRP HW .HOO\  LGHQWLILHQW TXDWUH FDWpJRULHV GH GpSHQGDQFH )RQFWLRQQHOOH RX 3K\VLTXH
*pRJUDSKLTXH &\EHUQpWLTXH HW /RJLTXH /HV GpSHQGDQFHV SK\VLTXHV VRQW GXHV j XQ pFKDQJH GH IOX[ HQWUH OHV
FRPSRVDQWV3DUH[HPSOH OH UpVHDXG¶HDXDEHVRLQGHO¶pOHFWULFLWpSRXUIRQFWLRQQHU/HVGpSHQGDQFHVJpRJUDSKLTXHV
VRQWGXHVjODSUR[LPLWpGHVFRPSRVDQWV(OOHVVHSURGXLVHQWORUVTXHGHX[FRPSRVDQWVVRQWJpRJUDSKLTXHPHQWSURFKHV
HW TXH OD GpIDLOODQFH GH O¶XQH HQWUDLQH FHOOH GH O¶DXWUH 3DU H[HPSOH O¶H[SORVLRQ G¶XQH FDQDOLVDWLRQ GH JD]
HQGRPPDJHDQW OHV ILOV pOHFWULTXHV j SUR[LPLWp /HV GpSHQGDQFHV F\EHUQpWLTXHV SURYLHQQHQW GX WUDQVIHUW GH
O¶LQIRUPDWLRQ &HWWH GpSHQGDQFH H[LVWH HQWUH OH V\VWqPH GH FRQWU{OH HW OHPRQLWRULQJ G¶XQ UpVHDX pOHFWULTXH HW OHV
UpVHDX[ LQIRUPDWLTXHV (Q HIIHW OHV LQIRUPDWLRQV QpFHVVDLUHV DX PRQLWRULQJ GRLYHQW SDVVHU SDU OHV UpVHDX[
LQIRUPDWLTXHV (QILQ OHV GpSHQGDQFHV ORJLTXHV VRQW OLpHV DX[ UpDOLWpV FRQMRQFWXUHOOHV pFRQRPLTXHV VRFLDOHV HWRX












(Q WHQDQW FRPSWH GH O¶pWDW GHV FRPSRVDQWV HW GX VHQVGHV IOX[ RQSHXWPRGpOLVHU WRXV W\SHV GH OLHQV VRLW SDU XQH
GpSHQGDQFHVRLWSDUXQHLQIOXHQFH/DGpPDUFKHSRXU\SDUYHQLUHVWH[SOLFLWpHGDQVOHVOLJQHVTXLVXLYHQW
 'pSHQGDQFH














PDWpULDOLVHQW OD GpSHQGDQFH HQWUH GHX[ VRPPHWV SDU XQH DUrWH1RXV VRXWHQRQV TXH OHV DUrWHV GH GpSHQGDQFH VRQW
RULHQWpHV FRPPH OHV DXWUHV DUrWHV $LQVL 6L OH VRPPHW 9 GpSHQG IRQFWLRQQHOOHPHQW GX VRPPHW 9 QRXVPDWpULDOLVRQVFHWWHGpSHQGDQFHSDUXQHDUrWHSDUWDQWGH9YHUV9(QURXJHVXUOD)LJXUH/¶LQIOXHQFHGH9VXU9HVWDXVVLPDWpULDOLVpHSDUXQHDUrWHHQSRLQWLOOp
8QHLQIOXHQFHSHXWH[LVWHUHQWUHOHVVRPPHWVGHPrPHVW\SHVO¶H[SORVLRQG¶XQUpVHUYRLUGHJD]HQWUDLQDQWFHOOHG¶XQ
DXWUHUpVHUYRLUGHJD]RXHQWUHOHVVRPPHWVGHW\SHVGLIIpUHQWV/DGHVWUXFWLRQG¶XQFKkWHDXG¶HDXLQRQGDQWOHVSRVWHV













O¶H[SORVLRQ G¶XQ SRVWH GH GpWHQWH GH JD] 'DQV FH FDV LO \ D ELHQ XQH LQIOXHQFH GX SRVWH GH GpWHQWH VXU OD OLJQH
























































/D YXOQpUDELOLWp LQFOXH GHX[ FRPSRVDQWV /H FRPSRVDQW VWUXFWXUHO OLp j O¶RUJDQLVDWLRQ SK\VLTXH GX UpVHDX
5REXVWHVVHHW OHFRPSRVDQW IRQFWLRQQHO OLpj ODFLUFXODWLRQGHVGLIIpUHQWV IOX[5pVLOLHQFH/DUREXVWHVVHHVWXQH
SURSULpWp VWDWLTXH (OOH GpILQLW O¶DSWLWXGH GH UpVLVWHU j XQH FRQWUDLQWH -RKDQVVRQ -RQVVRQ HW -RKDQVVRQ  HW










































V-V: 4 influence 3
VV: 6 dépend de 10
E-V: 10 influences 5
E-E : 9 dépend de 7
V-E: 11 dépend de 2
)LJXUH([HPSOHGH0RGqOH0XOWL6\VWqPHV,QWHUGpSHQGDQWV 




GHVIOX[/¶pWDWLQLWLDOHVWFDOFXOpSDU ܧூ ൌ σ σ σ ߙ௜ ௜ܲ௜௟௞ ൈ ߚ௟ܦ௞௜௟ ൈ ߛ௞ܥ௞   ^`
















-RKDQVVRQ  8QH VWUXFWXUH HVW YXOQpUDEOH VL GH IDLEOHV GRPPDJHV DERXWLVVHQW j GHV FRQVpTXHQFHV
GLVSURSRUWLRQQpHV/HVFRQVpTXHQFHVGRLYHQWrWUHGpWHUPLQpHVHQIRQFWLRQGHVHQMHX[FRQVLGpUpV&HX[FLSHXYHQWrWUH
LQWHUQHV OH V\VWqPH OXLPrPH RX H[WHUQH KXPDLQH pFRQRPLTXH SDWULPRQLDO HQYLURQQHPHQWDO &KDFXQ GH FHV
pOpPHQWVHVWGRWpGHSDUDPqWUHVTXDQWLILDQWVRQQLYHDXG¶HQGRPPDJHPHQWTXHQRXVDSSHORQV,PSDFW3DUH[HPSOHOH
QRPEUHGHPRUWVRXGHEOHVVpVOHVSHUWHVpFRQRPLTXHVHQHXURVHWF&HV,PSDFWVVRQWDWWpQXpVRXDJJUDYpVSDUGHV






















1RXVHVWLPRQVOHVFRQVpTXHQFHVSRXUO¶HQVHPEOHGHVHQMHX[SDUܥ ൌ σ ߝ௠ܧ௠௠    ^`
2ܧ௠ /HVFRQVpTXHQFHVUHODWLYHVjO¶HQMHX݁௠ߝ௠O¶LPSRUWDQFHUHODWLYHGHO¶HQMHX݁௠ܧ௠ ൌ σ ߙ௜ܫ௜௠ ൈ ௜ܲ ൅ σ ܫ௝௠ܥ௝ ൈ௝ σ σ ఉ೗ி೔ೕ೗௉೗೔ெೕ೗௜௟௜    ^`ܨ௜௝௟ /DTXDQWLWpGXIOX[݈SDUWDQWGXVRPPHWVRXUFH ௜ܵDXGLVSRVLWLIܦ௝ ܫ௜௠ /¶LPSDFWGXVRPPHWVRXUFH ௜ܵVXUO¶HQMHX݁௠ܫ௝௠ /¶LPSDFWGXGLVSRVLWLIܦ௝ǯ݁௠௟ܲ௜ /DSUREDELOLWpTXHOHIOX[݈VRLWGLVSRQLEOHDXVRPPHW ௜ܵ ܥ௝ /DFHQWUDOLWpGXGLVSRVLWLIܦ௝ ܯ௝௟ /DFRQVRPPDWLRQGXGLVSRVLWLIܦ௝ HQIOX[݈
 (VWLPDWLRQGXULVTXH
/HULVTXHHVWODSUREDELOLWpG¶H[SRVLWLRQG¶XQHQMHXjXQDOpDHWRXODSUREDELOLWpG¶DYRLUGHVFRQVpTXHQFHVQpJDWLYHVj
XQ PRPHQW GRQQp GDQV GHV FRQGLWLRQV VSpFLILpHV &RPPH QRXV O¶DYRQV PRQWUp OH ULVTXH HVW IRQFWLRQ GH OD








SDUW/HUR\HW6LJQRUHW1RXVO¶HVWLPRQVSDUܴ ൌ ܲሺܣሻ ൈ ாಷா಺ ൈ ܥ   ^`&HWWHHVWLPDWLRQQHWLHQWFRPSWHTXHGXULVTXHLQKpUHQWDX[UpVHDX[FRQVLGpUpVYLVjYLVGHVDOpDV0DLVHOOHQHWLHQW
SDVFRPSWHGHO¶LPSDFWGHVDOpDVGLUHFWHPHQWVXUOHVHQMHX[
&RQFOXVLRQ
/HV FDWDVWURSKHV QDWXUHOOHV VRQW GHV pYpQHPHQWV pSURXYDQWV SRXU OD VRFLpWp 3DU O¶LQWHUPpGLDLUH GHV UpVHDX[ HOOHV









$YHF OHPRGqOHSURSRVpGDQVFHSDSLHURQSHXWHQGpGXLUHHQWUHDXWUHV OH WHPSVGHUHPLVHHQpWDW ODFRXUEHGH
UpSRQVHHQIRQFWLRQGHVVFpQDULLOHV]RQHVFULWLTXHVOHVVFHQDULLLPSUpYLVLEOHVHWSRWHQWLHOOHPHQWGRPPDJHDEOHVOHV
FRPSRVDQWV FULWLTXHV OHV pWDWVGHYXOQpUDELOLWpGX V\VWqPH OHV FDUWHVGHYXOQpUDELOLWp HWGX ULVTXH O¶LQIOXHQFHGH
FKDTXHUpVHDXVXUOHVDXWUHVUpVHDX[HWF
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